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" I'he Laurentian Great Lakes withy its vast natural resource contribute significantly to
cconoice and socral activities of North A merica.  rarqiery) jore, the Greatlakes have
long: 1)( (11 centraltomany scientific studies from paleocl inatology to the poresent day
climate problem, biogeochemistry, ceological stability, and envirommental nanagement and
protecti on. lee cover in the Great Lakes, the most obvious scasona 1 transforinationin the
physical characteristies oft the lakes, has a major impa et 1] the regional climate, local
commerce, and public safety. Yxtending the winter navigation scason can save millions of”
(loll Jars in coal and ore shipping . To the hyvdropower industry, 1ce is potentially harmful
to the installations on the Niaga ra River. )¢ 11111111 )( "2’ of” daysthaticecover (xe[((C(
A0 is an important input paramet er {() o whitefish reeruitiment forecast model in Lake
Michigan. lee cover duration is predicted by several General Circulation Models to reduce
significantly under the CQO» doubling scenavio. Wint er ceology may bestrongly afleet (1
by the ice cover reduction. lee jams not only impede navigation but also cause dangerous
flooding. These practical p roblams necessitate the remote sensing; of” the Great 1 .akes iee
CoNel from space.

Inthe 1rora@s Jargest freshwat cr s face covering iy enormons arcaof” ‘245,000 kin? with
a drainage basinextending 111 ¢ kin norin-s o1111)” and 1390 kincast-west, the Great Lalk s
ice cover is inhierently a la rge-scale problem. Onthe ot her hand, many practical applica-
tions such as winter navigation, shore stru cture protection, and ice control require high
resolution ice mapping. ‘1) Lakeslee rer 1101( sensing on the operationallevel de ]]]‘I]J(]\
near real time data, day and might oper -ations, the mmmnnmization of atmospheric eflcets
andthe capability tosee throngh (1011 @s. ()wmy to the size and extent of the Great ]m]\(s
and the variety of ice types and features found t here, the timely and objective qualities
mherentin cornput er processing; of satellite datamake it well suited for such studies, Mucly
of the satellite 1ce interpretation algori thm development i the Gi cat Lakes region hegim
during; the Extension to the Navigation Scason Dcmonistration Study conducted daring
thel 970's. Investigations by various resear chiers were co nducted to elassify and categorize
1ce types and features, to map ice distribution, and to monitor and attempt to forecast
ice movement with remotel y sensed gien. However, meamy of the carly studies were done
by visnal interpretation of satcllite and of her remotely sensed daita. Starting in the mid-
1070, o sevies of studies mecluding ficld sindics and computer digital mmage processing,

explored t((lnnqm s and algorithims to classify and map Great Lakes ice cover using Lan -

sitt. NOAA/AVHRR, and RS 1 SAR data. The goal of much of this work is to develop
anautomatedor semi-automated meth od to classi fy and map Great Lal <es ice cov er using
satellite digitadimagery. Fature work will {ocus 011 developing freshwater 1ce analysis and
mterpretation algorithms using RADARSAT SAR data,




